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Summary 
EXPENDITURE ON agricultural research in sub-Saharan Africa has generally been low, 
averaging US$ 366 per thousand people in 1980. Few data are available on the share of 
livestock research in the total agricultural research in the subregion; using publication counts, 
expenditure on livestock research was estimated to be between US$ 34 million and US$ 36 
million. Publication counts were also used to measure research output in the subregion, taking 
as a basis the entire AGRIS output for the period 1975–1983. The counts suggested a clear 
preference by national programmes for research on cattle (about 66% of all publications) and for 
the humid and subhumid areas (nearly 50%). They also indicated that while animal health 
problems have been the main concern of national research, comparatively little has been done 
in the fields of basic animal science, nutrition, physiology, ecology, forage agronomy and 
general management. 
ILCA's share in the total livestock research in sub-Saharan Africa is about 33%. Considering the 
diversity of zones within the Centre's mandate, and of species and research disciplines, 
decisions on how to allocate the Centre's research resources effectively are extremely difficult. 
This paper suggests the use of economic models for the analysis of allocations by ecological 
zone, discipline and animal species. A comparison between ILCA's current allocations and 
those suggested by the analysis indicates that: a) while current allocations to research in the 
highlands are justified at all levels of analysis, the share of the arid and semi-arid zones is rather 
large, often at the expense of the humid and subhumid zones; b) social sciences are over-
represented; and c) more resources should be allocated to research on sheep and goats. 
Introduction 
Between 1981 and 1983 the International Livestock Centre for Africa (ILCA) spent about US$ 
10 million per year on livestock research. This amount represents about 7% of the total 
expenditure on agricultural research in sub-Saharan Africa, and as much as 33% of the 
expenditure on livestock research in the region. ILCA's budget grew rapidly in real terms from 
1975 until 1979, but little real growth is expected to occur in the 1980s. 
ILCA's research focuses on three classes of animals—large and small ruminants, and equines. 
ILCA has six country programmes in different ecological zones of sub-Saharan Africa which 
vary greatly in their human and livestock populations, in income and in economic structure, and 
in the capacity of the national research institutions. The Centre's research is spread among 
many disciplines, including animal nutrition, forage agronomy, range management, and the 
social sciences. 
Given the magnitude of funds to be spent, decisions on the allocation of ILCA's resources 
among the various programmes are very important. They are also difficult, considering the 
diversity of zones, species, disciplines and research techniques involved. Analytical models are 
useful tools for generating guidelines for the allocation of research expenditures. The strength of 
such guidelines lies in the orderly and objective identification and quantification of the net 
benefits of alternative research allocation strategies. 
This paper describes several possible methods of allocating research resources based on 
different analytical models. First, a brief review of models proposed in the literature is presented, 
followed by some evidence about current agricultural and livestock research in sub-Saharan 
Africa. Empirical tests of which variables might be important in defining the research priorities in 
32 of ILCA's mandate countries are presented, as well as a comparison between ILCA's current 
allocation of funds and those suggested by the models. 
Resource allocation models 
There are two broad approaches to research resource allocation (RRA). The first is 
an ex ante approach which emphasises the composition of agricultural output: in other words, it 
seeks to find out to which commodities research should be directed. This approach can be 
termed the ‘general congruence model', and it uses different criteria to measure the importance 
of different commodities. Examples of such criteria are: commodity production, consumption 
and trade, calorie and protein supply, and size of the population producing the commodity. To 
these static measures are often added others which measure changes in supply, in the 
nutritional value of commodities, in trade and in population growth. A satisfactory allocation of 
resources occurs when a commodity's rank in terms of its importance within a given economy 
coincides with its rank in terms of the share of research expenditure. 
The second approach, known as the ‘induced innovation model', is also an ex ante approach, 
but one emphasising the expansion path of output as determined by relative factor scarcities. It 
argues that factor scarcities have influenced research priorities in the past (Binswanger and 
Ruttan, 1978), and that a successful research strategy should achieve cost minimisation by 
saving the scarcest factor of production. In practice this means that relative factor supplies (e.g. 
land versus labour) should be taken into consideration when deciding which technologies 
should be studied. For example, land scarcity in Japan necessitated an intensive approach 
using biological technologies to raise agricultural output, whereas land abundance in the United 
States dictated an extensive approach based on mechanisation. 
The congruence model confronts the difficult problem of weighting criteria. The proposed 
solutions to this problem are: 
 The cost-benefit method, in which the costs and benefits involved are the most important 
criteria when selecting the research topics with the highest expected payoffs. 
 The scoring method, in which scores, not money values, are assigned to research 
topics. 
 The dominant criterion method, which focuses on an important aspect of production e.g. 
calorie supply (Pineiro and Moscardi, 1984). 
Of the three methods outlined above the cost-benefit method is the most exacting, but it is 
difficult to apply in the international agricultural research centres (IARCs) because of technical 
problems in measuring costs, benefits and equity effects. The most commonly used method is 
the dominant criterion method, perhaps because it is the simplest. However, unlike the cost-
benefit and scoring methods, it does not consider the probabilities of research payoffs. The 
scoring method has also been used successfully in allocating research resources, even though 
its decision criteria are arbitrary. 
Compared to the general congruence model, the induced innovation model, which also 
incorporates scoring, the cost-benefit and dominant criterion methods, gives only a general 
orientation in respect of the commodities and techniques to be studied. Its principal use has 
been in historical analysis of innovations rather than to provide precise guidelines for research 
programmes. 
National agricultural research in sub-Saharan Africa 
The per caput expenditures on agricultural research in sub-Saharan Africa are among the 
lowest in the world (Oram and Bindlish, 1981). Using the number of publications as a measure 
of research output, Evenson and Kislev (1975) demonstrated that the research output in the 
subregion has also been low. In spite of this poor record, much research work has been 
accomplished and is still in progress in sub-Saharan Africa. The IARCs must take this work into 
consideration when allocating their research resources. 
Overall agricultural research expenditure 
Oram and Bindlish (1981) give data on the agricultural research expenditures of 32 sub-
Saharan African countries in the 1970s. Their data are reported in Table 1, which shows that in 
1980 these expenditures ranged from US$ 60 to US$ 800 per thousand persons, averaging 
US$ 366 per thousand persons. If these figures are extrapolated to the whole subregion, the 
total expenditure on agricultural research in sub-Saharan Africa in 1980 was US$141.15 million. 
There is a wide variation in the mean expenditures on agricultural research in sub-Saharan 
Africa, reflecting variations in national per caput income levels and in historical experience. 
Using the data in Table 1, a regression equation with a log-linear specification was estimated to 
determine the factors influencing expenditure on agricultural research. 
Table 1. Agricultural research expenditures and other variables for 32 sub-Saharan countries in 
1980. 
Country 
Population Income/caput 
Share of 
agriculture 
in GDP (%) 
ARE* 
(US$/1000 
of pop.) 
Annual per caput GR* of 
total livestock output (%) Total 
(‘000) 
Density 
per km2 
1980 
US$ 
Growth 
in ‘70s 
(%) 
Angola 7 100 5.7 470 –2.3 48 n.a* –0.856 
Benin 3 400 30.6 310 0.4 43 357.4 0.687 
Burkina Faso 6 100 22.3 210 0.1 40 61.2 –0.143 
Burundi 4 100 161.5 200 2.5 55 158.3 0.511 
CAR 2 300 3.7 300 0.9 37 n. a. –0.019 
Cameroon 8 400 17.9 670 2.6 32 296.5 1.313 
Chad 4 500 3.6 120 –1.8 57 154.7 0.432 
Congo 1 600 4.7 900 0.8 12 n.a. 0.747 
Ethiopia 31 100 28.2 140 1.4 51 72.3 –1.233 
Ghana 11 700 50.9 420 –1.0 66 338.7 2.112 
Guinea 5 400 22.0 290 0.3 37 n.a. 3.127 
Ivory Coast 8 300 26.1 1 150 2.5 34 n.a. 2.961 
Kenya 15 900 27.9 420 2.7 34 502.2 –0.836 
Liberia 1 900 19.8 530 1.5 36 232.1 0.558 
Madagascar 8 700 14.9 350 –0.5 36 420.3 –0.601 
Malawi 6100 64.9 230 2.9 43 368.6 0.862 
Mali 7 000 5.7 190 1.4 42 375.7 1.012 
Mauritania 1 500 1.5 440 1.6 26 398.0 –1.487 
Mozambique 12 100 15.8 230 –0.1 44 n.a. –1.877 
Niger 5 300 4.2 330 –1.6 33 154.5 1.684 
Nigeria 84 700 93.0 1 010 4.1 20 688.6 3.143 
Rwanda 5 200 208.0 200 1.5 48 55.4 –0.615 
Sierra Leone 3 500 48.6 280 0.0 36 64.7 0.026 
Senegal 5 700 29.5 450 –0.3 29 692.8 0.669 
Somalia 3 900 6.2 155 1.0 60 86.9 –4.213 
Sudan 18 700 7.9 410 –0.2 38 337.8 1.086 
Tanzania 18 700 21.1 280 1.9 54 378.3 0.593 
Togo 2 500 46.3 410 3.0 26 274.8 2.961 
Uganda 12 600 63.0 300 –0.7 76 270.5 0.025 
Zaire 28 300 12.5 220 0.2 32 163.7 –2.033 
Zambia 5 800 7.8 560 0.2 15 800.7 0.482 
Zimbabwe 7 400 19.1 630 0.7 12 748.0 –4.587 
*ARE = agricultural research expenditures; GR = growth rates. 
n.a = not available. 
Sources: World Bank (1982) for columns 2,3,4 and 5; Oram and Bindlish (1981) for agricultural 
research expenditures. Per caput growth rates of livestock output were calculated from data in 
FAO (1983). 
The independent variables determining research expenditure and their regression coefficients 
are shown in Table 2. The only variable with a significant effect on expenditure is per caput 
income, which alone contributes about 80% of the total variation explained by the equation. 
Population size, population density, the importance of livestock in the production systems and 
colonial experience have no statistically significant effect on investment in agricultural research. 
This implies that there is no reason to discriminate against large or densely populated countries 
in research allocation, on the grounds that their national programmes are large relative to those 
in smaller or less densely populated countries. Similarly, it means that colonial experience does 
not influence current allocation. 
 
Table 2. Variables determining investment in agricultural research. 
Independent Variable Regression 
Coefficient 
t-statistics 
French colony 0.097 0.335 
Income/caput 1.071 4.488*** 
Population 0.126 0.850 
Population density –0.122 –0.796 
Share of livestock in agricultural GDP 0.019 0.100 
Constant –7.445   
Adjusted R2 0.423   
F-statistic 4.668***   
Degrees of freedom 5, 20   
***Significant at the 1% level. 
Notes: The dependent variable is agricultural research expenditure per person (in 1980 dollars) 
in 26 of the 32 countries shown in Table 1. The regression equation is estimated in a log-linear 
specification. 
Factors determining research output 
Evenson and Kislev (1975) proposed a function in which publication counts in 11 product 
categories were the measure of research output. This function suggests which factors 
determine demand for research and how national investment decisions are made. A similar 
function was specified for livestock-related publications, with the modification that the function 
was assumed to be a supply function. 
The results of the regression equation used demonstrate that the supply of livestock research is 
influenced by income, but that it is not significantly related to country size (Table 3). This implies 
that there are no economies of scale in livestock research and that small countries do not 
systematically supply less research. Research output is related to the share of livestock in 
agricultural GDP, and even very poor, semi-arid countries with a large share are able to show 
some research output. These findings suggest that countries respond to economic growth (via 
the income elasticity of demand for livestock products), and to comparative advantage in 
allocating research resources. 
 
 
 
 
Table 3. Variables determining livestock research output. 
Independent variable 
Regression 
coefficient 
t-statistic 
French colony –0.077 –0.237 
Income/caput 0.913 3.277*** 
Population –0.181 –1.079 
Share of livestock in agricultural GDP 0.466 2.772** 
Constant –5.563   
Adjusted R2 0.288   
F-statistic 4.030**   
Degrees of freedom 4,26   
**Significant at the 5% level. 
***Significant at the 1% level. 
Notes: The dependent variable is the number of livestock-related publications per million 
persons, abstracted in AGRIS (FAO database) over the period 1975–1983. The sample 
included all the countries shown in Table 1. The equation is estimated in a log-linear 
specification. 
The share of livestock research in total agricultural research 
There are few data available on the share of livestock research in total agricultural research. In 
the absence of concrete data, the amount spent on livestock research was estimated by using 
two different methods. The first method was to take Evenson and Kislev's (1975) data, which 
showed that in 1965 total expenditure on agricultural research in sub-Saharan Africa was US$ 
33.5 million. Their counts of publications showed that 25.7% of the research publications written 
in sub-Saharan Africa from 1948 to 1968 were from the livestock sector. Assuming that 
expenditures are proportional to the number of publications, US$ 8.6 million was spent on 
livestock research in 1965. Taking an average rate of inflation recorded for low-income 
countries in the 1960s and 1970s, the expenditures on livestock research in 1980 were US$ 
34.3 million. 
The second method is based on the data for 26 countries collected by Oram and Bindlish (1981) 
and reported in Table 1. Multiplying the data by the fraction of livestock-related publications 
gives a value for 1980 of US$ 36.3 million, a figure comparable to the US$ 34.3 million 
extrapolated from the Evenson and Kislev results. 
It is pointless to argue here about which method is the better one; both of them establish a 
range of expenditures and a standard against which ILCA's contribution to research in the 
subregion can be compared. 
The disciplines, ecological zones and animal species covered by national 
research programmes 
A study of the records of national institutions can help the IARCs to allocate their resources 
effectively. The usual measures of these records are expenditures on agricultural research and 
the numbers of scientists employed. The defects of these measures are that they measure 
input, not output, and that they are influenced by different purchasing power and educational 
levels1. Furthermore, because of their form the data usually do not include information on 
allocations by discipline, ecological zone, and the crop or animal studied. 
1.    For example, PhD degrees are uncommon in francophone Africa; the 
responsibilities of a francophone ingenieur agronome are, however, often equal to those 
of an anglophone PhD holder. 
As an alternative to expenditure or man-year data, publication counts have been suggested 
(Evenson and Kislev, 1975) as a measure of research output. Unlike expenditures, this measure 
is not affected by the exchange rate, and unlike numbers of scientists, it is independent of 
educational level comparisons. Publication counts also have some claim to objectivity: an 
appearance in a refereed journal establishes, to some extent at least, the quality of the research 
reported. 
Despite these points in favour of publication counts, the method is not perfect. For example, it 
does not take into account the size of publications: Is a long paper worth more than a short 
one? Is a project described in three papers worth three times as much as another described in 
one, long paper? Moreover, some journals have higher standards than others, a factor which, 
again, is not reflected in this method. 
Nonetheless, publication counts were used to determine the representation of species, 
disciplines and ecological zones in national research programmes, taking as a basis the AGRIS 
output for the period 1975–1983. In general, publications were included in the counts if they 
appeared in refereed journals or in other reviewed sources such as published conference 
proceedings. Training documents, mission reports and research proposals were excluded. 
Annual reports of research stations were also excluded, because they were apparently 
undercounted, and because they often contained work published elsewhere or irrelevant 
material such as personnel lists and budgets. Publications from international institutes were not 
included in the counts because they are not functions of national research investment. Obvious 
duplications (for example, a paper appearing both in a journal and in conference proceedings) 
were excluded. 
Table 4 shows that roughly two thirds of the publications which could be clearly assigned to a 
particular animal dealt with cattle. This is comparable to the value of cattle, which showed them 
producing about two thirds of the total output of livestock products in the subregion (see Table 
7). 
 
 
 
Table 4. Results of a search on the AGRIS database for livestock research publications 
published in sub-Saharan Africa during the period 1975–1983. 
Category 
% share of 
publications 
Animal species (n = 844) 
Cattle 51.1 
Sheep and goats 19.0 
Camels 3.1 
Cattle, sheep and goats 4.1 
Not specified 22.7 
Topic (n = 844) 
Breeding 4.9 
Ecology, pastures, forages 12.1 
Health 40.4 
Management and social sciences 14.0 
Meat, milk, wool 3.2 
Nutrition, supplementation 8.6 
Physiology 4.6 
Trypanosomiasis 12.2 
Zone (n = 476) 
Arid, semi-arid 43.3 
Subhumid 28.2 
Humid 19.1 
Highland 9.5 
Animal health and the separate category of trypanosomiasis2 accounted for slightly more than 
50% of the publications, while ecology, pasture and forages, and general management 
accounted for about 25%. Surprisingly, only a small proportion of publications dealt with basic 
animal science: animal breeding, physiology and nutrition accounted for less than 20% of all 
counts. While one can argue about the character (basic or applied) of such categories as health 
and management, the abstracts strongly suggested that much of this work is purely descriptive. 
2.    Trypanosomiasis included trypanotolerance, which accounted for less than 5% of 
the publications in this category. 
Research sites were mentioned in about 56% of the reviewed publications, the emphasis in 
national programmes being clearly on the higher-potential areas. For example, while the 
subhumid and humid areas contain only 25% of the total ruminant livestock population in sub-
Saharan Africa, nearly 50% of the reviewed publications originated in those areas. This is partly 
due to the great number of publications dealing with animal health, particularly trypanosomiasis. 
Congruence analysis of resource allocation 
Congruence analysis has been used to determine ILCA's allocations of research resources by 
region, ecological zone and animal. Congruence analysis is a technique measuring the fit 
between a given and a proposed allocation of research resources. For example, the shares of 
research by country can be compared to the share of each country's livestock in Africa's total, or 
the shares by animal species can be compared to the total value produced by that species. 
The major difficulty in defining appropriate allocations is the weighting of different criteria. While 
the dominant criterion approach may seem to be the most appropriate in Africa, factor analysis 
appears to be a more practical technique as it augments the use of a single criterion and 
reduces the complexity of many. 
Factor analysis eliminates redundant information by showing which variables are highly 
correlated. For example, if total population and rural population are highly correlated, then it is 
unnecessary to use both as criteria. However, any choice between two variables based on 
bivariate correlation is arbitrary because their relations to other variables are unknown. Factor 
analysis avoids this by determining the correlations among variables and using these 
correlations to indicate which variables contribute most to the total variation. For example, if 
income growth is uniformly low in a sample of countries, it contributes little to the total variation, 
and hence is not valuable in distinguishing among countries. If, however, income growth differs 
widely in the sample, then it can be used to distinguish among countries. 
Of the original 20 variables (McIntire, 1985), four variables can be used to describe much of 
what is important about African livestock. These variables are animal protein per caput, per 
caput income, total population and population density. Protein from animal sources is a proxy 
for other measures of the livestock contribution to the national economy that are harder to 
measure, or which may not contribute directly to human welfare, such as the share of livestock 
in GDP. Per caput income measures the average welfare level and is thus a proxy for national 
research capacity because income is highly correlated with agricultural research expenditures 
per person. Total population represents the potential number of beneficiaries, and includes both 
the producers and consumers of livestock products. Population density is an indicator of the 
pressure on resources. It is negatively correlated with the share of livestock in agricultural GDP 
and with protein intake, but it is positively correlated with livestock density. This implies that 
areas with high population densities would benefit much from livestock research because of the 
high pressure on resources, and because of possible increases in the consumption of animal 
protein. 
In order to determine resource allocations by region, by ecological zone and by animal, a set of 
weights was constructed from the factor analysis (FA), based on the four variables described 
above. The weights were constructed by taking the lowest or highest value for a given variable, 
setting it equal to 100, and calculating country values as proportions of 100 (von Oppen and 
Ryan, 1981). For example, Chad had the lowest per caput income (US$ 120) in sub-Saharan 
Africa and received a value of 100. Nigeria, with a per caput income of US$ 1010, received a 
value of 11.9. On the other hand, Nigeria had the highest population (84.7 million people) in the 
subregion and received a weight of 100; Chad, with a population of 4.5 million, received a 
weight of 5.3. 
Allocation by region 
The weights were summed across variables for each country and the sum was divided by the 
total of all weights for all countries. The resulting quotient, expressed in percent, is the share 
each country would have in the total allocation of research resources. The country shares were 
then summed for each region, and are shown in Table 5 as the unweighted shares. As a 
comparison, allocations based on a single dominant criterion––tropical livestock units (TLU)––
were also included in the table. 
Table 5. Resource allocations by region in sub-Saharan Africa based on factor analysis and on 
TLU numbers. 
Region 
Unweighted shares (%) Shares of total TLU 
(%) FA 
Central 10.1 3.3 
East 33.0 60.2 
Southern 16.7 10.0 
Western 40.1 26.5 
TLU = 250 kg of liveweight. 
If allocations were based solely on TLU numbers per region, the share of East Africa should be 
roughly double that suggested by the factor analysis, while the shares of West and southern 
Africa would be reduced by about one third, and that of central Africa would be negligible. This 
implies that other criteria (e.g. number of people, income and protein consumption) need to be 
considered in the allocation process, or that reasons for not considering them should be clearly 
specified. 
Allocation by ecological zone 
As productivity is to some extent determined by the ecological environment, not by political 
boundaries, it is preferable to allocate resources by ecological zones rather than by regions. 
The regional allocations can be extended to ecological zones by a slight modification, assuming 
that variables do not vary systematically across zones within a country. For example, it is 
assumed that per caput income in both the humid and semi-arid zones of Nigeria is US$ 1010. 
Zonal weights were constructed by using four variables from the factor analysis. First, each 
country's share in the four variables was summed across the variables to get a national score. 
The national scores were then weighted by the countries' shares in each of the four major 
ecological zones. The values were summed up, giving the zonal shares shown in Table 6. 
 
 
 
Table 6. Resource allocations by ecological zone in sub-Saharan Africa as suggested by factor 
analysis and TLU numbers. 
Ecological zone 
% of allocation 
FA TLU/zone 
Arid/semi-arid 30.8 57.6 
Subhumid 27.8 19.2 
Humid 22.0 5.2 
Highlands 20.1 17.2 
It is obvious from the results presented in Table 6 that there is a major difference in the 
theoretical allocations suggested by the two methods, the reason being that while some zones 
have few TLUs, a low consumption of animal protein and, in some cases, low incomes, they are 
given high scores on variables which an allocation based only on TLU ignores. 
Allocation by animal species 
The allocation of research resources by animal species takes into account the total value of 
domestic livestock produce and the shares contributed by different animal classes. 
The contributions of the two most important classes, cattle and small ruminants, were estimated 
by constructing value indices for meat and milk produced in 32 sub-Saharan African countries. 
A total meat value per country was calculated by multiplying the slaughter weights of cattle, 
sheep and goats by the average 1976–1980 international price of beef (US$ 1639/t). The milk 
value per country was obtained by multiplying the quantity of milk produced by the average 
1977–1980 international price of milk (US$ 377/t). Adding up the country values of meat and 
milk gave the respective totals for the 32 countries (Table 7). 
Table 7. Values of livestock products produced in 32 sub-Saharan African countries in 1980. 
Product Values (million US$) % of total value 
Cattle 
Meat 2 715 41.2 
Milk 1 814 27.5 
Sheep and goats 
Meat 1 314 19.9 
Milk 746 11.3 
  6 589   
Table 7 shows that cattle contribute about 69% of the value of livestock output in 32 countries, 
which implies that a similar percentage of research resources should be allocated to them. This 
figure compares well with the result (about 66%) obtained when publication counts were used to 
measure output. However, allocations on the basis of the contributions of different species to 
total livestock output can be biased if international and subregional prices differ systematically 
from one another, or if some important products, such as manure and draught power, have 
been excluded from the analysis. 
Current and suggested allocations at ILCA 
The appropriateness of ILCA's current allocation of research resources can be assessed by 
calculating the numbers and costs of ILCA scientists by zone and comparing them to the 
allocations suggested by congruence analysis. Tables 8 and 9 show the numbers of scientists 
per discipline and the costs per zone as proposed in ILCA's 1985 budget (ILCA, 1984), and their 
respective percentages of the totals. 
Table 8. Allocation of ILCA's research resources by discipline, 1985. 
Discipline No. of scientists % of total 
Agronomy 12 15.8 
Animal science 24 31.6 
Social sciences 19 25.0 
Ecology 13 17.1 
Management 3 3.9 
Nutrition 5 6.6 
Total 76   
Table 9. Allocation of ILCA's research resources by zone, 1985. 
Zone Total cost (US$ '000) % of total cost 
Arid/semi-arid 3 405 47.1 
Subhumid 1 419 19.6 
Humid 1 058 14.6 
Highlands 1 353 18.7 
Total 7 234   
Note: Administration and other support services are not included. 
Several conclusions can be drawn from the figures presented in these tables. First, ILCA's 
current allocation of research resources is congruent with the distribution of tropical livestock 
units in sub-Saharan Africa. Second, social sciences seem to be over-represented. Third, if 
ecology and agronomy were grouped into one general category, the ‘environment' category, the 
sum of their respective shares would be only about 33%. This seems low in general and is 
certainly rather low when compared to social sciences. Fourth, arid and semi-arid zones are 
allocated far more of ILCA's resources than the subhumid zone. Considering that the subhumid 
zone has a greater potential than the arid and semi-arid zones, this is hard to justify, except 
when stock numbers only are taken into account. Fifth, the allocation to the humid zone appears 
to be rather low. However, since a major problem in this zone is trypanosomiasis, to which 
ILRAD already devotes much of its effort, this may be justified. Sixth, if scientists in the central 
scientific units at headquarters (particularly nutritionists and forage agronomists) spend most of 
their time analysing samples from the highlands, then the time they were supposed to devote to 
other zones is overestimated. In terms of Table 9, the percentage share of the highlands in the 
total allocation would increase and those of the other zones would decrease. 
Conclusions 
Implications for allocations by zone 
ILCA's current allocations by zone are congruent with numbers of TLUs. If such criteria as 
income, animal protein consumption and total human population were to be taken into account, 
the respective zonal shares would shift in favour of the more humid zones of sub-Saharan 
Africa. This shift would be justifiable on welfare grounds, since the people expected to benefit 
from more research in these zones have low incomes and low animal protein consumption. 
Estimates of the possible gains from research suggest that allocations made to the arid and 
semi-arid zones are rather large, often at the expense of the subhumid zone. This conclusion is 
conservative, in that it does not consider the potential gains obtainable in the humid and 
subhumid zones from changes in the stratification of the cattle industry. If these zones have a 
greater scope for finishing cattle than the arid and semi-arid zones, then some of the apparent 
return from the latter––derived from their large livestock populations––is properly attributable to 
the subhumid and humid zones. Furthermore, it is sometimes argued that cattle are significantly 
undercounted in the subhumid zone; if this is true, greater research effort in this zone would 
certainly be justified. 
ILCA's allocations to the highlands are more or less congruent at most levels of analysis, and 
this justifies a continuing major effort there. However, if the applicability of research findings 
from the highlands to other zones is low, then any expansion of the work in the highlands must 
be carefully examined. This applies especially to basic work in physiology and nutrition. 
Implications for allocations by discipline 
The readily observable feature of ILCA's recent research allocations is the preponderance of 
social scientists, not only with respect to other disciplines within the centre but also to the 
number of social scientists working in two other, comparable CGIAR centres3. This 
preponderance may be due to the historical belief that many of the technical answers to the 
problems of African livestock production were known., and that ‘socio-economic issues’ 
constituted the main constraint to increased output. It seems safe to say that this belief has 
been discredited. The contribution of social sciences to livestock research and, consequently, 
their share in ILCA's budget, should therefore be re-examined. 
3.    In 1983, 5.3% of IITA's scientists were social scientists (IITA, 1984), and the 
comparable share for ICRISAT in 1982 was 6.2% (ICRISAT, 1983). 
A separate review based on publication counts indicated that most of the economic work 
undertaken in the African livestock sector was exclusively descriptive, and that very little 
quantitative work was done on constraint evaluation. An emphasis on descriptive research may 
be justified in universities, but it is definitely inconsistent with the mandate of ILCA, as well as 
with the practices of other IARCs. 
Implications for allocations by animal species 
The historical emphasis on cattle is obviously justified. However, it does seem to have been too 
strong, especially vis-à-vis small ruminants, whose contribution to livestock production in the 
subregion has consistently been undervalued. Small ruminant production requires smaller initial 
investment, presents less risks and offers faster returns, thus ensuring more equitable 
distribution of incomes. These are strong arguments for allocating more resources in the future 
to research on sheep and goats. 
Decisions on the location of animal-specific research within zones are more difficult to make. 
However, if basic work (for example in animal physiology) is transferable between species in the 
same zone, then centralisation of such work would be advisable on the grounds of possible 
economies of scale. 
ILCA's relation to national research programmes 
National research programmes in sub-Saharan Africa are underfunded. ILCA's share of the total 
livestock research in the subregion is high (about 33%) compared with analogous shares of 
other international centres. It is not only unlikely that ILCA's involvement will be increased; it is 
also undesirable that it should be. Since strong national programmes are essential for effective 
technology transfer, it follows that more of the research work needs to be done at the national 
level while keeping ILCA's total allocation of research resources constant or, at best, raising 
only the shares of disciplines insufficiently covered by national programmes. 
Although national programmes have devoted much effort to solving animal health problems, 
basic animal science has generally received little attention. This allocation of resources may 
have been justified in the past, since disease has obviously been a major constraint to livestock 
production in the subregion. The paucity of national work on other major problems––such as 
nutrition, physiology and forage agronomy––may be related to a lack of basic research in these 
areas, due probably to inadequate funding. Without more economic growth, national 
programmes will continue to be unable to fund expensive basic work. 
Another striking feature of national research is the concentration on higher-potential areas and 
on cattle. These preferences can be explained by the need to use limited resources in areas 
likely to give the highest expected returns, and the greater share of cattle production in exports. 
The comparative advantage of national programmes in better areas suggests that the base of 
knowledge is widest there, implying in turn that adaptive research, carried out by small ILCA 
teams in collaboration with national programmes, is likely to have the highest probability of 
success in these areas. The relative scarcity of national research in the drier areas, and the 
more difficult problems these areas present, underscore the need for a continued, concentrated 
effort on the part of ILCA in the arid and semi-arid areas. The need to concentrate efforts in 
these zones––in the sense of focusing the effort on one site––should not be confused with the 
need to reduce the allocation to these zones relative to that made to areas with higher potential. 
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